component has been considered to be mucopolysaccharides which is substratum of connective tissue in general. While the substratum of connective tissue, however, disappears during the process of making specimen for electron microscopy, the basement membrane stains densely with osmium and shows selective and destructive change by ANTU injection (ANTU is a lipophilic substance !). Therefore, the basement membrane differs definitely from substratum of connective tissue and seems to be rich in lipids. Intercellular pathway of capillary wall is filled with same substance as basement membrane. In summary, all the basement membrane, cell membrane and intercellular pathway which determine the permeability to water are rich in lipids. When animals are fed a diet deficient in essential fatty acids for a certain period of time, fatty acid content in the organs shows a typical pattern of change, i. e. decrease in dienoic and tetraenoic acids and increase in trienoic acid. Essential fatty acids (abbreviated as EFA) in the skin also show same change. In parallel with this change, insensible water loss increases remarkably. These facts indicate that capillary permeability of the skin increases markedly in EFA-deficient organism.
As is well known, the lung has the largest amount of collagenous tissue same as the subcutaneous tissue and its tissue tension against extravasation of fluid is very low. Therefore, the lung develops edema more easily than the other organs. Moreover, since the pulmonary edema causes such serious signs and symptoms as bloody-foamy sputum and dyspnea, its occurrence can be detected earlier than that of the edema of the other organs. From these facts, we have studied the process of critical movement of extracellular fluid into intracellular space in lung. And we have performed an experiment to develop acute pulmonary edema (APPE) by new method-slow administration of water and antidiuretic hormone-with an intention to simulate the post-operative condition.
The EFA-deficient rats developed acute pulmonary edema following administration of water and antidiuretic hormone. We studied the developmental process of this edema by electron microscopy. According to this study, the capillary of the lung also has the intercellular pathway. Although movement of water by pinocytotic vesicle cannot be denied, large parts of water pass through the intercellular pathway and moves into the alveolar epithelium, since the swelling of alveolar epithelium and forming of "schleusenartige Offnungen" (destruction of cell membrane of alveolar epithelium) are found first near to the intercellular pathway. In summary, the basement membrane, intercellular pathway and cell membrane control the critical movement of water and EFA is essential component of all of them in common. Therefore, EFA-deficiency causes increased capillary permeability and forms a background for the development of water-intoxication.
The adrenal cortex contains the largest amount of EFA in the whole body, and in EFA-deficiency dienoic and tetraenoic acids decrease and trienoic acid increases. Since EFA-deficiency may be associated with the disturbed metabolism of cholesterol which in turn leads to the inhibited synthesis of glucocorticoids in the adrenals, the adrenals of animals receiving an EFA-deficient diet cannot respond sufficiently to the increased hormonal demand of the organism when subjected to such stresses as infection, operative insult and trauma and cannot suppress the abnormal increase of capillary permeability.
The reasons of the high incidence of water-intoxication in EFA-deficient organisms could be summarized as above.
And, in the EFA-deficient organism with disturbance in pulmonary circulation, water-intoxication develops easily in the form of APPE.
